Abstract. The mutual dependence of extensive land-use and conservation management has become apparent in Europe in the last 20-30 yr. Extensive land-use often survives in protected areas only, in the form of conservation management. Knowledge of extensive herding and that of conservation management are parts of two knowledge systems (traditional and scientific) which often leads to conflicts between locals and conservationists. We studied two herding/conservation systems (salt steppes and wood-pastures), and developed an inventory on the common/similar and conflicting/different objectives and pasture management practices of herders and conservationists. Data were collected by participatory knowledge co-production in teamwork of the co-authors (herders, conservation managers, and scientists). Data were analyzed and discussed in teamwork too. Herders and conservationists identified 23 objectives and 29 management practices. We found a number of common interests with respect to herding, the ideal state of pastures, legal provisions, and communication. Conflict resolution recommendations (e.g., on time and place of grazing, pasture improvements) were also developed. We argue that by co-production of knowledge, and establishment of a herder "school" the mitigation of the existing conflicts would be more effective. Our conclusion is that a new profession is needed: that of the conservation herder. The conservation herder shall be an individual knowledgeable about herding and pasture management, trained in conservation and ecology, able to design management experiments, and develop novel but tradition-based management practices. As such, he/she could facilitate adaptation of extensive herding in the changing socio-economic environment.
Introduction
Extensive land-use types (i.e., labor-intensive management practices with limited mechanization, no or low input of fertilizers and chemicals) play a key role in preserving natural values in habitats developed and maintained by long-term extensive land management (Beaufoy 1998 , Sheil and Lawrence 2004 , Plieninger et al. 2006 , Pe'er et al. 2014 , Sutcliffe et al. 2015 . Nature conservation therefore encourages and supports extensive land-use systems and a partial extensification of the more intensive systems (Batáry et al. 2015) .
The mutual dependence of extensive land-use and nature conservation has become explicitly apparent in Europe in the past 20-30 yr (Beaufoy and Marsden 2010, 2 MOLNÁR ET AL.
The need for a conservation herder Bunce et al. 2004 , Haraszthy 2014 , Poschlod and WallisDeVries 2002 , Varga and Molnár 2014 , cf. Berkes et al. 2000 . Extensive grazing and/or mowing is required for maintaining a high number of species-rich habitats in Europe (Baur et al. 2006 , Báldi et al. 2013 , Csergő et al. 2013 , Middleton 2013 , Meuret and Provenza 2014 . Meanwhile the focus of conservation is shifting from biodiversity conservation to conserving major ecosystem services and restoring natural resources while meeting the socio-economic, political, and cultural needs of current and future generations (cf. ecosystem management concept, Szaro et al. 1998 ).
Due to changing socio-economic environments, rural communities practicing extensive land management are aging and cultural landscapes have been desolated throughout Europe (MacDonald et al. 2000 , Fischer et al. 2012 . Young people have less and less desire and opportunities to undertake farming due to the low profits made. Far more skilled youth is needed with true competence to continue the kind of land use that has formed, maintained (and could possibly still maintain) the high nature value species-rich habitats.
Extensive land-use -including herding and extensive mowing -has vanished or is dramatically diminishing in a large portion of Europe (MacDonald et al. 2000 , Bunce et al. 2004 , Plieninger et al. 2006 . Herd numbers declined even in East-Central Europe (Baur et al. 2006 , Beaufoy and Marsden 2010 , Fischer et al. 2012 , Dahlström et al. 2013 . Traditional and local ecological knowledge associated with these extensive land-use practices is being eroded and/or transformed (Oteros-Rozas et al. 2013 , Bíró et al. 2014 . In spite of this, in East-Central Europe there are still significant sections of high nature value grasslands that are still managed by farmers and herders using (semi)-traditional extensive land-use practices (Beaufoy et al. 2008 , Csergő et al. 2013 , Molnár 2014 .
Abandoning extensive land-use may entail a number of negative ecological consequences (Niedrist et al. 2009 , Middleton 2013 . For instance, after the abandonment of grazing and mowing, certain butterfly species may disappear (Baur et al. 2006) , invasive species may spread while a number of other plant species may be suppressed by the accumulation of litter (Csergő et al. 2013) . Tall-growing species may spread in wetlands (such as Phragmites, Typha spp., bushes, and trees), while the overall diversity of marshes may decrease (Middleton et al. 2006 , Molnár 2012 . Abandoned wood-pastures may become reforested (Hartel et al. 2013 , Bergmeier and Roellig 2014 , Varga et al. 2015 .
It is increasingly common that extensive land-use practices -specifically herding is a survivor or it is revived in high nature value habitats in Natura 2000 and other protected areas -mainly as a form of conservation management. On these grounds, nature conservation management and extensive herding are mutually interdependent.
Extensive land-use is supported by the European Union both in direct and indirect forms by establishing obligatory maintenance practices for Natura 2000 habitat types. As a promoter, compensation payments are distributed on the basis of the obligations met and the agri-environmental subsidies are paid for sustainable utilization of permanent grasslands. However, the impact of such subsidies is doubtful in many cases or may be counter-productive (Kleijn et al. 2006 , Whittingham 2007 . It is ever more obvious that novel approaches need to emerge in nature conservation with sustainable management solutions for high nature value areas requiring extensive land management (Batáry et al. 2015) .
The meeting of two knowledge systems: conflicts and common interests
In conservation management, usually a number of stakeholder groups encounter and often conflict each other (Henle et al. 2008 , Reed 2008 . During herding, the two most characteristic stakeholder groups are herders and conservation managers. They daily develop a number of conflicts. Such conflicts typically concern differences in the respective world views and economic issues (Henle et al. 2008 , Ween and Riseth 2011 , Haraszthy 2014 , Molnár 2014 . The resolution of these issues, however, is possible, and there are a number of case studies from all over the world which report on building common understanding between various stakeholder groups and successful conflict management (e.g., Hunn et al. 2003 , Olsson et al. 2008 , Buijs and Elands 2013 , Redpath et al. 2013 .
The knowledge of herders and of conservation managers are parts of two distinct knowledge systems: the former is part of the traditional knowledge system, the latter is based on Western science , Berkes 2012 . Traditional and scientific knowledge systems differ from each other significantly (for instance, various pathways of knowledge generation, storing, and transmission, see Aikenhead and Ogawa 2007 , Berkes 2012 . This makes the cooperation of these two knowledge systems difficult, albeit not impossible (Nadasdy 2003 , Berkes 2009 , Bohensky and Maru 2011 , Hernández-Morcillo et al. 2014 .
In spite of the fundamental differences, there are a number of common points between the two stakeholder groups (herders and conservation managers). More and more conservation managers recognize and admit the importance of extensive herding and the role herders' knowledge plays in properly managed herding. At the same time, herders are getting more self-confidence for their role and they open up to nature conservation. As a result, information exchange and cooperation takes place between the two knowledge systems: certain herders possess knowledge on nature conservation and certain conservation managers gathered traditional ecological knowledge and have experiences in extensive livestock management (Varga and Molnár 2014) .
MOLNÁR ET AL.
The need for a conservation herder
All these considerations could give reasons for hope, yet the number of knowledgeable herders is diminishing even in East-Central Europe (Molnár 2012, Varga and Molnár 2014) . Lack of appreciation and hence, the lack of a future in sight for this occupation, strongly contribute to the disruption of the intergenerational knowledge transmission of herding-related skills (Molnár 2012) . Recognition of herders and their knowledge could also be facilitated by policy instruments to a greater extent that it is currently being done. Yet no comprehensive or even locally conducted inventory has been reported, to our knowledge, on the common and conflicting interests and management practices of herders and of conservation managers. Such an inventory could provide the basis for resolving some of the conflicts and help the longterm maintenance of extensive herding in East-Central Europe.
Two typical, but distinctly contrasting herding and conservation management systems were studied and are described in the present paper. Both these systems have been established in high nature value areas: salt steppes that are tens of thousands years old Borhidi 2003, Molnár 2014 ) and wood-pastures developed from forested land that are a couple thousand or a couple hundred years old Plieninger 2014, Varga and Molnár 2014) .
In this study, we address the following four topics:
1.
Comparison of the perspectives of herders and conservation managers regarding the management goals of salt steppes and wood-pastures; 2. Comparison of the management practices applied by herders and conservation managers; 3. Potential conflicts while applying management interventions (and cases where no conflict emerges) and 4. How conflicts could be resolved.
One of the main conclusions of this study is that a new profession may help the effective conservation management of these landscapes: that of the conservation herder. These herders shall be knowledgeable in both extensive herding and nature conservation. Such a person would be able to prevent or resolve a great part of the problems identified in the study and to find a compromise that could be satisfactory to both parties and thereby facilitating the adaptation of extensive herding practices to the rapidly changing socio-economic environment of EastCentral Europe.
Study area and methods

Pastures, herding, herders, and conservation managers
We studied two characteristic herding and conservation management systems of Central Europe. The pasture type with the largest extent in the Pannonian biogeographic region (ca. the central part of the Carpathian basin) is represented by the salt steppe (approximately 190 000 hectares). It is a typical lowland habitat with the largest spot on the Hortobágy steppe (Hortobágy National Park) in Hungary (Molnár and Borhidi 2003) . The area was covered mainly by herbaceous vegetation (different types of steppes, forest-steppes, and wetlands) throughout the Holocene; the main soil type is the saline meadow solonetz; the landscape is very flat (local extremes in elevation range between 1.7 and 2.3 m). During the Holocene the area was grazed initially by large native grazers (e.g., aurochs, wild horse) and later on by domesticated cattle, horse, and sheep. Typical old breeds include Hungarian gray cattle and the Racka sheep. About a third of the steppe area is wetland habitat, some parts were regularly inundated by floods before river regulations and drainage of the 19th century. For the most part, however, the marshes are still rain fed. Average annual precipitation is approximately 550 mm, while annual mean temperature is 10°C. Snow covers the area for about 35 d a year. Groundwater is rich in soda (Na 2 HCO 3 ) and the groundwater table is shallow (about 0.5-2.5 m). The vegetation (determined primarily by the soil type) is a multiscale mosaic. There are three to eight distinct vegetation types on the hectares scale on average that form the mosaic. Dominant habitats include short-grass Artemisia and Achillea steppes and salt meadows. The extensive (semi)natural steppe pastures could only survive because the area cannot be profitably used for arable agriculture. Most salt steppe pastures were designated as protected areas and frequently integrated into a national park. The main goals of nature conservation are fourfold. One goal is the conservation of the characteristic bird fauna (including the great bustard, common crane, birds of prey, stone-curlew, migratory species). The second goal is the conservation of the salt habitat mosaic with endemic and continental plant and animal species. The third goal is the protection of the unique treeless scenery (with Fata Morgana) and finally the maintenance of traditional herding practices and its associated pastoral culture. Currently, approximately 300 herders are herding on the steppe, most of who have been born to multigenerational herder families (even though it is increasingly common that the livestock is accompanied by someone who is not a herder by "training"). The herders' mentality is characterized by thriftiness, pride and respect for the ancestors. The herders are usually distant with foreigners, e.g., people coming from urban areas with a different culture and knowledge base (Kunkovács 2013) . Most herders have a detailed knowledge of plants, habitats, and vegetation dynamics of the steppe (Molnár 2012 (Molnár , 2014 . The area has been and it still is characterized by both transhumant and sedentary herding (Bellon 1996) , however, transhumance herding distances are reduced to 5-30 km distances. The steppe is divided into pasture parcels with approximately 90-150 hectares available to a flock of sheep and 500-800 hectares to a cattle herd. As a rule, a flock and a herd consists of 500-800 sheep and 250-300 heads of cattle, respectively. Herding dogs are still crucial in directing the herds. Grazing season lasts from March/April to November/ December (Molnár 2012) . Due to its unique pastoral culture, the Hortobágy National Park is a Cultural World Heritage Site.
In the more wooded parts of the Pannonian biogeographic region, the traditional herding often takes place on wood-pastures. Most wood-pastures were developed from closed canopy forests hundreds or maybe thousands of years ago. The current total area of woodpastures in Hungary is ca. 5500 hectares (Bölöni et al. 2008 (Bölöni et al. 2008, Varga and Molnár 2014) .
Selective cutting and selective regeneration of the trees is an important aspect in the process of developing and maintaining wood-pastures. The goal of the herders was to replace the former forest herb layer with nourishing pastureland, while retaining occasional woodlots and shrublands. Key grazing species of livestock include cattle, sheep, horses, goats, and pigs. In the 19th century, wood-pastures and grazed forests represented the most important grazing land in the Pannonian landscape (Varga et al. 2015) . Forestry management gradually pushed out livestock from the forests starting with the end of the 19th century. Starting in 1961 and onwards, forest grazing is absolutely forbidden (Saláta et al. 2009 ). Key natural values of wood-pastures include veteran trees, the characteristic landscape with old trees and groves and the traditional husbandry practices (Hartel et al. 2013 ). The area of most wood-pastures has diminished dramatically in the last century as a consequence of the forest encroachment on grassy areas. The most important management issue for conservation managers is to restore and sustain the former dynamic open patchy structure. The low number of active, extensive herders is a huge concern in this respect. In the wood-pastures, the grazing season lasts from April through November, but winter grazing was a more common practice earlier than it is now.
After sporadic initiatives, modern Hungarian nature conservation administration started with the Nature Conservation Act of 1935. In the 1950s, the institutional landscape has been further developed and the first national parks were established in the mid-seventies. A special feature in Hungarian nature conservation administration is that the entire territory of the country is divided up into ranger districts and approximately 3000-50 000 hectares of land are in the charge of a single conservation ranger. The duty of rangers in their respective areas is to protect natural values which were formally declared as protected. Rangers interact with farmers and herders not only in the national parks and in the strictly protected areas, but also in areas with lower protection grade or in nonprotected land. This allows a lot more direct interactions with people pursuing farming than it is the case in other parts of Europe. Up to accession to the European Union, Hungarian nature conservation administration worked mainly with restrictions and prohibitions, with virtually no consideration of local people and their local knowledge. Since the accession to the EU (2004) the Community and Hungary shall pay compensation for the economic losses caused by nature conservation measures. This system intended to achieve conservation goals by incentives instead of prohibitions. This has been a positive change in itself, but the rapid introduction of the system resulted in a number of conflicts in attitudes, in both political and economic issues. Subsidies account for a substantial part of the total income the farmers earn. Distribution of the funding takes place basically through the European Union payment agencies and not by the local nature conservation administration system. As a result, a number of dissonant details make it difficult for farmers to understand, why exactly they receive support.
Data collection and analysis
Data were collected and analyzed by all the authors in coordinated teamwork. Three of the authors (JK, LP, SB) are active herders (all three having conservation management experiences as well), three are conservation managers (CsV, IS, GS, all three having livestock farming experiences as well), and two ethnoecologists (AV, ZsM, both are botanists studying traditional ecological knowledge of herders, landscape history, and vegetation dynamics). Management objectives set and management practices used by herders and conservation managers were collected and analyzed (discussed) in three different ways. First, participatory observations were carried out by ZsM and AV between 2012 and 2015 with 24 salt steppe herders and 16 wood-pasture herders (124 and 45 d of field research, respectively). Second, semistructured interviews were made with herders and conservation managers (26 Hortobágy herders and 25 Hortobágy conservation rangers and other conservation managers; 12 herders grazing on wood-pastures and 24 conservation rangers and other conservation managers mostly from Somogy, Bakony, and Bereg regions of Hungary) -which provided the base for the first version of Tables 1, 2 , and 3 and Box 1. Third, the co-author herders and conservation managers completed and clarified the contents of the tables in two rounds. It was sometimes difficult to separate, and properly classify objectives and management practices. Some were more, some less complex, some were partly overlapping. The list in Table 1 was the best consensus we could reach.
Joint discussions and participatory data evaluation were important tools in the cooperation efforts of writing the article. Tables included only the opinions of "good" herders and "good" conservation managers (i.e., who are perceived as knowledgeable by their peers in their community). Outlier data and extreme cases not validated by knowledgeable herders and conservation managers and by the co-authors were excluded. Only the topics of pastures, herding, and pasture management were covered and animal welfare, marketability of products or the funding scheme were not addressed by this work.
The basic idea of the paper emerged from a herder (JK) and an ethnoecologist (ZsM) 4 yr ago. Based on the aforementioned circumstances, the paper corresponds to the multiple-evidence-base concept by Tengö et al. (2014) and the IPBES recommendations (UNESCO-IPBES 2013), since all the concepts regarding research design, data collection, data analysis, and publication have been the results of the common will and work of people coming from two different knowledge systems.
Results
Herders and conservation managers (including conservation rangers) identified a total of 23 different objectives (Table 1) and 29 different management practices (Table 2 ) with respect to pasture management.
The majority (20/23) objectives set out by herders herding on salt steppes and wood-pastures were identical or similar (Fig. 1) . The objectives of conservation managers managing salt steppes and wood-pastures concurred in 19/23 cases. Objectives set by herders and conservation managers were common/similar in 11 points of those working on salt steppes and in 13 cases of those working on wood-pastures. There were also conflicting/different objectives between herders and conservation managers: 12 in case of those working on salt steppes and 10 in case of those working on wood-pastures.
Management practices of herders herding on salt steppes and herders of wood-pastures were identical in 23 points and they were different in six cases, respectively. Management practices of conservation managers managing salt steppes and wood-pastures had 21 identical points and eight differing issues. Management practices used by herders and conservation managers were mainly conflicting/different (20 of those from salt steppes and 19 of those of wood-pastures) as summarized in Table 2 . However, some of management practices were common/similar (nine from steppes and 10 from wood-pastures).
The most important conflicts between herders and conservation managers are summarized in Table 3 , and the most important common interests and shared values in Box 1. The key findings are that appropriate compromises can be found in most conflicts, while other conflicts could be mitigated by mutual tolerance agreements or new regulations as summarized in Table 3 .
Discussion
Common and conflicting management objectives and practices
A high number (122) of common/similar management objectives and practices and about two-thirds (82) of conflicting/different objectives and practices were found between the four groups (herders and conservation managers managing salt steppes and wood-pastures) (see Tables 1 and 2 ). Both herders and conservation managers shared common points within their respective vocations (i.e., herders vs. herders) and that amounted to be over 80% of the objectives and over 70% of the management practices (see Fig. 1 ). About equal common/similar and different/conflicting objectives have been found between herders and conservation managers. The proportion of conflicting/different elements was the highest in the case of management practices (66% for salt steppes and 69% for wood-pastures). Table 1 and 2 shows that for the herders, the pastures are the foundations of the livelihood. The key for them was to see the grass growing well which could be grazed by livestock effectively, since the goal is the fast weight gain of the animals. In the hierarchy of values, herders embraced utilitarianism and stability as important factors in addition to the wellbeing of the livestock.
The main objective of the conservation managers (as emerged from this work) has been to protect species and habitats of local and/or global (regional) importance. However, it should be noted here that conservation and management needs provide their livelihood. In the value system of conservation managers, nature (i.e., diversity, rare and protected plants and birds), wilderness/naturalness and the preservation of natural processes were of the highest priority. The ideal state as described by them was often (quite arguably) the nondisturbed ecosystem and wilderness without the presence of humans. In general no direct purpose with the livestock (animal husbandry should comply with the law)
Convenience, mechanization
The more reasonable, the more convenient is the work, the better (livestock should know its daily routine, the borders of the pasturing range); mechanization when expedient and feasible Herders, farmers should carry out nature conservation management the more the better, so that no special management and costs be involved; mechanization is opposed as a rule… Electric fencing Sometime useful (mainly on the midday and night resting places, and in the neighborhood of main roads or railway), but cannot replace herders, instead it "wipes out" the herder Cheap and sometime more reliable than a contemporary average "herder", but even the best electric fencing system is still a far cry from a medium skilled herder; it "wipes out" the herder; better for mixed stock grazing (i.e., horses, cattle, sheep, donkeys, etc.), as grazing livestock can graze wherever it likes; it is easier to partition the pasture Waste There should be no waste, garbage on the pasture There should be no waste, garbage on the pasture, WP: illegal dumping is a problem Legislation SS: laws and regulations should conform the conditions of the region, support herders, herding and pasture management; WP: regulations are key impediments for the use of wood-pastures, e.g., tree cover is limited, Natura 2000 areas are difficult to graze in wintertime, grazing in forests and burning are completely forbidden, driving of livestock on roads is limited SS: laws should be adapted to the conditions of the geographic region; current regulations be adhered to; WP: laws and regulations are the key impediments for the use of wood-pastures, e.g., tree cover is limited, Natura 2000 sites are difficult to graze in winter and grazing in forests is banned altogether Touristic presentation Too many tourists disturb peaceful grazing, but touristic demonstration is sometimes important Demonstration is a goal, but only in a limited manner in terms of time and space, man should not disturb the area, in particular not "unnecessarily"; SS: certain sites can receive great masses of people, WP: a favorite target area for demonstration, but large-scale tourism must be limited Since manual removal of spiny species is less common, mulching by machines for pasture cleaning became more important
Machine cutting for cleaning is important, but harmful in certain cases (because, e.g., the grassland structure is homogenized, Bombus fragrans needs large patches of nectarproducing species for habitat)
Manuring
Manuring by resting livestock during midday and night rest on grassland, and scattering manure on grassland is necessary for a good quality ("rich") grass; synthetic fertilizers are no good and not necessary; WP: manuring by resting suppresses sedges in wetlands Synthetic fertilizers are to be banned, manuring is harmful (introduction of alien weed seeds, unnecessary surplus nutrients); some conservationists would endorse manuring in degraded places because it would increase biomass Turf loosening Harrowing and loosening of the turf would be important in certain parts of the pasture (opening up the grass cover, to reduce moss and crush hard stalk weeds), but it is not allowed in Natura 2000 sites and protected areas Banned because it is harmful to sensitive species, and increases weed cover; some conservationists would endorse it in degraded places because it would facilitate the renewal of the grass Burning SS: marshes not grazed need to be burnt and it would be better for littered places (the pasture is improved and the habitat for foxes is diminished), but burning is not always good; WP: burnt parts grow sooner in spring, pasture is more healthy, cleaning, garbage collection is easier, but it is not allowed in Natura 2000 sites and protected areas SS: littered, reedy places ought to be burnt, but only to a limited extent and carefully; WP: burning is needed only rarely and is dangerous for veteran trees Scattering of hayseed SS: it was done infrequently, this activity is not practiced anymore; WP: no data available Scattering of hayseed is an issue raised recently on species-poor old-fields to introduce and promote native target species
Oversowing by commercial seeds SS: no data; WP: it is worth to do it with Trifolium Forbidden, regulated by law We have found a number of common interests of herders and conservation managers with respect to herding, the state of pastures, legal provisions, and communication. The main reason for the high proportion of common interests may be that pastures which are rich in natural values have often been formed and are maintained by extensive grazing in this region (Poschlod and WallisDeVries 2002 , Molnár and Borhidi 2003 , Bunce et al. 2004 , Hartel and Plieninger 2014 , Molnár 2014 ). In addition, many elements of conservation management were developed from traditional pasturing practices (Haraszthy 2014 , Molnár 2014 , Varga and Molnár 2014 . Common interests may have been enhanced by European Union subsidies which have become more and more important factors in the last decade, and which play a reconciliation role between the two stakeholder groups; even if it is "instinctively happening". It needs to be mentioned here that herders' income is originated partly from selling livestock, but a growing portion is coming from subsidies. Therefore, nature protection and conservation management needs are crucial also from the herder's perspective.
One cause of conflicts is that many conservation managers insist on nature conservation too vehemently as they possess the powers conferred to them by the law but lack an appropriate level of pasturing experience. This could result in making it impossible for extensive herding to continue. There are conservation managers, for instance, who believe that livestock should be kept in a "less than average physical conditions" because in that case the animals will graze "less selectively" and that is being perceived to be "better" from the nature conservation perspective. Such an approach, however, is unacceptable for a herder on both ethical and emotional grounds since in this case the grazing livestock is degraded to a mere management tool. Conservation managers frequently believe that they were superior to herders because they have been scientifically trained and they had a more realistic understanding of their environment. However, this "fight for supremacy" is a mutual attitude. Conservation managers think: "we are on the top", while herders maintain: "you will never notice what we do" (cf. Scott 1985 , Stepanova 2015 . This power struggle is harmful because it prevents mutual understanding and joint learning.
Conflict resolution in pasture management could be greatly assisted by a compiled international inventory of locally established solutions (cf. conservation evidence, Sutherland et al. 2004) . People with several different types of qualifications work in nature conservation (research biologists, agricultural engineers, forest engineers, etc.) and they handle problems and conflicts with different attitudes and experiences based on their past training. The diverse experience from the multitude of nature conservation workers of all trades together with the suggested inventories may help to find adequate solutions to deal with management conflicts and they may also be crucial in addressing two key topics:
1.
Establishing that what part of the pasture in which season is important for the herder and for the conservation manager and the reason behind that. Spatio-temporal clashes could be avoided by a proper partitioning of grazing land based on our experience during this work. 2. Low nature value grasslands in protected areas can provide two important services (among many others): a) they may substantially increase profitability of extensive farming since there are more opportunities on such land to obtain higher level and nutritionally better quality biomass by extensive 
Box 1
Management-related common interests of herders and conservation managers (conflict-free situations)
• let the agricultural and agri-environment system be predictable • by-passing rules and restrictions which are impeding day-to-day operations, are alien to the region, unnecessary for or contradictory to the objectives (noncompliance by herders, nonenforcement by rangers) • pastures should not be plowed over, afforested, no buildings built on them • be more livestock (higher livestock density) on the pastures • be more knowledgeable herders • work should be the most convenient possible (livestock should graze "by itself", without management, area be managed for conservation "by itself", by simple herding, without extra costs) • the livestock should graze calmly, no unnecessary walking and trampling • there should be more active wells on the pasture to reduce unnecessary walking and trampling • reducing weeds on pastures (though differences exist in methods) • fox, stray dog, hooded crow, wild boar under control • no/less garbage, waste on the pasture • no tourist beyond the demonstration areas • facilitation of direct communication between herder and ranger, getting to know and explain each other's objectives right at the beginning of the common work • there should be mediators present between herders and rangers in order to avoid mismatch in communication and resolve disputes grassland improvements (e.g., manuring, harrowing, and burning restricted both in time and space) (Babai et al. 2015) ; b) over time, they may develop into high nature value grasslands, improve landscape connectivity, and function as a buffer zone around existing high nature value grasslands.
We argue that by increasing common "thinking", communication and reciprocal learning between herders and conservation managers, it will be possible to effectively mitigate most of the conflicts between extensive herding and nature conservation.
The need for more cooperation between knowledge systems Successful and unsuccessful cooperation efforts between local (traditional, indigenous) communities and nature conservation management have been most frequently reported from the postcolonial settings (see e.g., Lewis 1989 , Mapinduzi et al. 2003 , Roba and Oba 2009 . One of the most common causes of unsuccessful cooperation is the fundamentally different world view of local people and conservationists (Hunn et al. 2003 , Nadasdy 2003 . In Europe, the situation is different for a number of reasons: the basic world views behind local (rural) knowledge and science/nature conservation are less differentiated as in other continents since both are rooted primarily in the Jewish-Christian world view, and their interactions root back to several thousands of years (Molnár et al. 2008, Svanberg and Łuczaj 2014 ). Yet, even in Europe, the conflicts between extensively farming/herding locals and conservationists are fairly common (Henle et al. 2008 , Ween and Riseth 2011 .
East-Central Europe is in a specific situation from the herding/nature conservation perspective. In Central Asia and in Africa the suppression of the traditional, extensive, but more and more over-exploiting pasturing practices are in the focus of nature conservation efforts (Hilker et al. 2014 , Petz et al. 2014 , while in a large part of Western Europe there are simply no extensive/traditional herders. Mutual interdependence is of paramount importance in the East-Central European region: there is a need for extensive land-use by herding and extensive herders are still present. Varga and Molnár (2014) has drawn attention to the fact that the key depositories of relations between the traditional and the scientific/conservationist knowledge systems are locally engaged conservation rangers who are interested in extensive animal husbandry and traditional ecological knowledge or the herders who are interested in state-of-the-art conservation attitudes. These people may be able to unite the two knowledge systems. For the cooperation of herders and conservation managers, the mutual understanding and tolerance are essential values and these should be complemented by looking for local compromises instead of adherence to EU-level or national rules (Gugič 2009 ). Alternatively, the development of region-and culture-specific funding schemes motivating the farmers may also be effective (de Snoo et al. 2013 , Batáry et al. 2015 .
We argue that the seemingly diverging interests of the herders and of the conservation managers is not a true reflection of reality. This misconception may be originating from the misinterpretation of the spirit and significance of nature conservation. Protected species are indicators of operational and functional ecosystems and should be regarded only as indicators and not as the main (or sole) subjects of protection. Conservationists assume that as long as rare species are present, no problems will be encountered with the populations of more abundant species (compositional indication), and the ecosystem as a whole functions well (functional indication) (cf. Noss 1990) . The species composition of grasslands in EastCentral Europe has been formed by extensive herding lasting through centuries and millennia. We argue that extensive herding is basically the way by which these systems can and should be sustained in the future (cf. Middleton 2013) .
For a more efficient cooperation between the knowledge systems, conservation managers should better understand the underlying mechanisms of the local ecological states deemed to be desirable, such as the "intermediate disturbance" maintained by extensive grazing (see Poschlod and WallisDeVries 2002, Middleton et al. 2006) . It should also be noted that wilderness concepts can only be implemented in large areas and not in cultural landscapes with fine-scale land-use. In other words, conservationists must understand the importance of extensive land-use practices in maintaining species-rich habitats and habitat-rich landscapes (Middleton 2013, Babai and Molnár 2014) .
It has to be made clear for the representatives of both knowledge systems that there is a key factor bringing their respective activities to a common denominator in spite of any short-term conflicts. The maintenance of high nature value grasslands and the funding available for the maintenance of this and only this high nature value state are key factors. High-yielding grasslands with relatively low biomass fluctuations are usually speciesrich grasslands (excluding high-input grasslands). This in fact is a practical manifestation of sustainability. The grass yields of grasslands can be substantially improved by intensive technologies (e.g., sowing of high-yield grass varieties, fertilization, and irrigation) temporarily and in the short run, but this entails the disappearance of both extensive herding and species richness. Under poor site conditions, intensive systems are economically unsustainable even on the short run. This marks the space where extensive herding has a chance for survival and also, where extensively managed species-rich grasslands have a chance to survive: in regions dominated by grasslands on poor quality soil.
There are local knowledge-intensive systems with extensive operations and an almost perfect adaptation to local socio-ecological conditions. On the other hand, there are global (i.e., nonlocal) knowledge-intensive systems with intensive operations using external input technologies. In the first case, sustainability has been proven over centuries or even millennia of use (Meuret and Provenza 2014 , Molnár 2014 , cf. Berkes et al. 2000 . Consequently, they ought to be acknowledged and preserved for preventing the irreversible loss of this adaptive knowledge , Hernández-Morcillo et al. 2014 .
The need for a new profession
We argue that successful cooperation, knowledge exchange, co-production, and joint learning of herders and conservation managers would be facilitated to a great extent by the development of a new profession, preferably named the conservation herder.
Earlier on, herders were paid for the meat and milk produced. Currently, this could be supplemented by benefits awarded for managing biodiversity and ecosystem services (cf. Fischer et al. 2012 , Heikkinen et al. 2012 , Meuret and Provenza 2014 .
The challenge is the reconsideration of pasture management knowledge and practices of extensive herders along the new values of nature conservation (cf. Gugič 2009 , Middleton 2013 . The man of the new profession, the conservation herder should 1) be able to apply and adapt the traditional knowledge of herders, 2) know the needs and behavior of livestock, 3) the plants and vegetation on the pasture, 4) the spatio-temporal heterogeneity of the pasture and the management possibilities thereof, and 5) be trained in basic nature conservation issues and ecology. This training would allow the conservation herder to become familiar with the priority protected species locally, to know about the needs of the hidden world of animals (such as insects), and to have an insight into the global relations of local wildlife (e.g., migratory birds, the value of endemic species). Most importantly the conservation herder shall be able to reconcile and harmonize nature conservation management and herding as well as to design management experiments in which the conservation herders are involved as their routine task. The conservation herder shall be able to develop novel but tradition-based management practices at high nature value areas (cf. the "ecological doctor" concept of Meuret and Provenza 2014) .
In order to accelerate the process of training quality conservation herders, it is worth considering the establishment of a herder school for practicing herders and for those who want to become herders, but also for those who are interested in nature conservation and are also interested in learning about conservation management by extensive herding. Joint learning and co-production of new knowledge would be one priority in these schools (for practical details of possible curricula and training and knowledge co-production methods see e.g., Meuret and Provenza 2014) .
The recognition of and the training itself dedicated for conservation herders would greatly facilitate the adaptation of extensive herding in the rapidly changing socioeconomic environment. This way, extensive herding may be sustained and even be revived while economic profitability is also retained while preservation of natural values, proper management of ecosystem services and the use of subsidies would also become more efficient concomitantly.
